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4.1 qftert

2000 =¥ § i 98l foegd qen geshca 1 &1 o 9 H <R bl T ol R o e
200 =¥ Td, 1820 ¥ 77 T 1w fohan 71 fF 37 <A1 § 3722 HeW 71 1820
o smq #, T Aifdefaa 29 fpfveem s 3, o1 T WNu & <R FEn
TR X TU 3@ T Th W aR § foRE O yafed v W U i gE gaaid
e o gere a8y wra g @1 S=id 39 uREe W Y Ry feen s e
JahTa gE R o ATdeed a1 H aR i Efd o shgd: I9 i €991 @M o HIER
TifEd Bt T1 79 fefa &1 a9 4.1(a) & <9 ™0 #1 W 98 @A & foaw ar o
i N Yefed et =1fey SR gasta E dr o sk Fehe @it g =fey arfe
Yot oF FAhId & hi U I S Hen| Al aR H ¥R &1 fen foada &+ 3 S
Al gaehia gg ot 5w e faadia e § wifed @ S € [ 4.1 (b) 3few] ) 9]
T T URAT "G I G i d) o Tehe o § Feehid G 1 fa8 9g S 2
AR & =R 3R A% wie g fogdh o 39 01 R & =R IR Hehdl g H afeem
B S & [T 4.1(c) =fau]| 3@ uftee 4 sieds = frewd fepren T afawm smaer
(YRT) 379 =RI 3R Tk Gahid & 39— #d 8l

Tk 9vEd JAMT &1 T e 7 TS| 99 1864 | faga U1 gaed o qaH
ool onl S HerTael 3 Uehiehd whieh AU T1aW 9T SR T8 e ofwe femen fo
ThTYT aTEdd H faga g adl €1 e A eA @ i @i i qen 199 v
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o 31 T WY SLEL. S qUT /Rl A 39 aU okl S oA 209 vl | famme
q PR ¥ ev=esHe Wi g2 ©1 98 Tfd foRd gashe o gUR 9gd I qe
o gehia T8N 1 I, YaEd, Ut qen gfaa s arel Jfedl w1 @S o
HROT g 2l

@ (b) (c)

o 4.1 TF WY @e UNERT AR o FRU 3 gahid &1 R, HES o qd W
SfeieEa 21 AR % =R AR G A B UF Gk 9 T 2| Gah g
HAfufa=a— (a) & R FIS &% a9 9 F1 AR gefad Bl 2|
(b) T8l 9N TSI o T W 37 1 SR ganfed gt 21 (c) e =ul ol 1 a% ok =R
IR rfufamamg) ggai o et f ST Yo e #d €1 T8l -kl o G
SUeT T TE 2l

39 AT | B9 I8 <@ foh gawa & fhg yeRr el
T ; S-Sl WSl e fogd “eme! dri W el SR s
g1 en I ot dEn fr faga uRd fRg YRR gaaE & Sa
T 21 TH e W Top WEeeie W o YR il o1 3tfa geu
Fottef deh Rd fRa1 ST Tkl €1 &H TedAier gRI faremst
T4 dlcedisll o 9g= o fawa | off e

T ™ qA AW A A gahed o Al Hoed
frefafaa afardt 1 STIAET | S & a9 9l w1 AR i
forga o seren & (foepa stuan gasig) 1 T fog (@) g/
e fehan Sl 21 I o qot § il 1 IR St fer W
e o[ &9 1 Tk % (@) N o fwan s g1 o

o s (a 4.1(a) T2 4.1(b) FH: 3 7 Fearfeal o T_IET T

1851)@?‘4@@7’%31‘%@141@ 4.9 aaa,ﬁ-q K [l
WA, HdTe™ H WheR 9 >

SeH % 3w T e gewE g 4.2.1 Fid 0T &

FI E TE U TR E T oy et s B T SR B T F Y T8 B e
S < fore o om0 ST & o <y o e S | % s e A9 E % v §
TR @ T W oy iy 3w e w2 ST % A oI B R
@aﬁé’gaqawma}: < =R/l § foeR feman ST @Rl 71 SEw @ Sifek faepa & 1 g
SIS TR A 2, T foea &5 E SO hial 8-

gegd TR
E=Q 1/ (4ne)r (4.1)

* I e (fdg) Ut 3R Geohd *¥d IR &1 ik S Fdid eiar € don wig fRdt @i a5
106 TEgH I3 S g g R
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T STeer SR Feehe

Tel £, r % ST Thisk QLY © qe & E T Aie9 &5 31 HhiE
A ¢ TH & W A foma F3eh T oA F ol ST il ©

F=qgE =qQt /(4ng)r? (4.2)

St fop steam | W FAfSse fopan < g @ T forea &9 E o
forey dear € e €, W suh! ik gt ot ?1 T St den
o HUM Y Hehel € A1 T qee1ol € T el B S o
38k el W YRIHd THF ol 1 & shi SITHHRen i HUe g
faer we<a fean e qen St | foRE aon gashed 1 Thichd
FE H 36 SfquRen 1 e feen Ko™ 5 goie fog W
it BF o WU-TY U% 9Hg o WY o uRaEfd 8w g,
1efid I8 THA 1 Ho &1 39 LA § gH AT == |, T8 qH
o o9g & @y &F § gRadq =&l gl

forelt famie fog W fora &= wa storan sifies oTeen o SR
B Gehdl 21 A TH ¥ e A9 & a1 3Tk HRU I &
feer ®9 ¥ HARSHT 81 9 €| 39 Teed 1A ° 98 6 & geh
& fF =8 srear o1 fagid #ed B T SR IR &9 9 2 @
&1 O W S 1 T (4.2) 5 A fmar S Hehen €1
T et (fagd &5 & We-9e) gt 8 S H ©
5@ B (r) g1 i€ foman wan @ qen @@ off wh @iy &9 7
Tk T &5 o THeT 9gd d gt 01 81 39 fepe o &t fag
it e st © (SR e € g W frdt o gear 2) 1
AN gRI A8 U T € TR ¥ S1eAniavl o fgid o1 qrer e
21 AR %1 fagid 39 YRR S-agd © Gidl F1 AT &7
Yedieh S Gid o gaehid el 1 Wiewl anT gar

4.2.2 Ja&E §F, AN FA

oH ST fagd & E (r) 91 9919 &9 B (r) <M 1 sufefa
o g f5g 6w g (1 v § faae qen faeddt e e o ¢ W
r T feerq) formm 21 fordlt emae ¢ W 39 <A el g SRt
o 1 TH YR S Toha1 S Hehell 2—

F =q[E (r)+ vXxB(r)]=

P *Fgrai

efgew T @R (1853 -
1928) oiis Sumeh o Hgifasw
Afcerfaar, foaea & qiee 2
I o, ek qen Akt o
Tl i WISl i | TR ScISIh!
R Jah &F 6 Ufed g
(ST 99 it e w5
fore g=id wRamy & SR e
o e gF i SARRTT TR
T foTT 3% 1902 ¥ et TR
YA TR T sRA s Sfed
IATH W IO TRl oF STMER
R FS TG THIHN 6T ThH
g = fohan 9 37
THE A AR S0 HIHT0
HEd &1 FHIHTON hl Seu= hid
T 3% 39 929 & IR | T8 J
T o fF 3 IO HTA qen
feepea &1 T AfERm W
eIt 2

(4.3)

79 9l 1 Y AT, A A Ufter e = SRt g faga YoM W R
T FART o SR W oFe TRl o1l 56 ot shi 3F6 @RS a7 Thed 21 fagd &5 o
THRO O Al o o o) |l 3 TR S1eagd g gep 2| A g gashid
&5 o WY o= TR W eam € @ vy frefafea fagvad et €
@) @€ q, v B (U o Y&, o G Gahd &) W R i B1 ey W

A ST a1 HAIEY W o et a7 & fagdid gidr gl
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(i) GBI A g [ v XxB | 3 TU1 AR & h1 Teh HGI OGS il &1 HigaT
UM et &5 % HROT §el S GHE () Y LAl €1 I8 99 Bl € S|
o, AT A1 o1 & S o ot e @ (fereht fgen ®) | St A qen e

(b)

ot 4.2 mafed w01 W o T w1 D0 (@) FoIR &
B ¥ 0 IV S U v AT H T(GHH i HFERE H0T
T 1 39 Ll & foraeht fEen <feror e f=m g
W et 21 (b) aHF & w1 Sufeafa | wfaeia
ST & o faar g #1 fxen - & fasm =1 faen &
fauda et 21

& H1 oM TH TR & GHR A IGEE B 2
3! fem |ieer qoAwa (™ PHwA) 6 fag o=
4.2 ¥ TMT TTER 9= Fm te@n 3faqor g fom gr
W B 2l
(i) A% e TfeAH & T (A Ivl=0) df gk
o1 Y Bl 1 Sheel A SEY € o 1 e
LT 2

Jah1d & o folu Sisieh gaehid &3 o A i
R 39 § BHR Gerdl Al 81 A ol o THieho
HEgdq, FAa v 9l & 99 Thi% A6 @ F = g
[vxB]=qvBsin 0 A, 98 0 a7 v aU GIHT &5
B o e o1 101 @ [T 4.2 (a) *fET] | gewia &
B 1 9fAT 1 SI Wtk Bl €, Selfeh Rl Tenieh
3TEE (1 C), St T B o &faad 1m/s a7 v ¥ TIfaa™
&, W e 9 1 =2 B

farft Gfa @ &9 S € 6 [B] = [F/qu) 921 B &1 9 =2 Yehe/ghelid HieX
21 39 A Wl 2% (T) Fed & T8 Fehien % (1856-1943) b 919 W Tl
T B A Uk WSl | B 37d: Ueh STUEIshd S Wileh 7SH (=107 3% 1 WH:

ITN R S B

4.2.3 fae[d YRTEEl wieteh WX Saehtd oo

7 el T IfaaH oTee W ghia &F R STNfUd ad o faeson &1 fawr
foga ureTet Weft 9 ok faw X HeRd &) A [ 991 THGHE ST 1S A I
forel w8 W forR & € en el =rern (e geteet wiasiial aee €) w6 wifd
T Bl YRR o TIfaeiiel areeh A1 JH ST 39 TIiaeiial STt argehl ol §el 5a
n e qd ek o el Taeiiel ST aEehl il @A nlA g1 79 =ik 38 | erufied
forgd o I o foIq &9 o8 | wehd € T meTﬁQﬂEWaﬂWéﬂvd%
(e 3 <fEw) | frdl sl gasa &9 B &1 3ufelfd § 9 a8l W 9

F = (nlA)gv,xB

TEl q Fe aTes o oTEW H HW R @ W ng v, RGO S § qen
l(ngv,) | Afeed o 17 (foga &R den foga o/ s+ W ==t o o s 3

*fEu)) 39 YR

F =[(ngv,)IA]xB =[jlA]xB

=]l xB

(4.4)

el 1Tk wieyr & Toreent aRam (2 S foF o8 1 warg 2, e sEeh! foen faga am
I waEm 81 o ey faga o |fee & § 1 i (4.4) & sifaq =0 o g
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T e SR ek

THIH (4.4) Heft B W A B 21 39 TR H B 9T gaAHE &7 g1 T8
g YR B8 g1 S &5 Tél B A qR i Argfese STehid 7, @ 80 36 W oS
S 1 9Rewer, T8 Fak 9l dl F1 e AR 9 Hehe 5N A R ©

F=)Idl,xB
J
ATUHTIT Yl § Gehod ki GHERS o IRafdd T o 2l
IETETTT 4.1 200 g SFAH A 1.5 m Tag o6 el €Y R § 2 A fog@ om

yefed & W 21 I8 Rl whawe afast B gehia &5 g o o st o e
2 (fo4.3)| o1 & 1 9T 7@ Fifeg)

fox 4.3
T T (4.4) % ER, AR stg-arg | feifad € s6eh Feifad © & fog 3@
R TH U 9 F 91 IR0 [1B @1 FMfeT S $9eF YR mg Sl 9qfad
Y Fen| 3Td:
mg=11B
B.Mmg
Il
0.2x9.81
T 2x15
& A, FeT W m/1 FAfd a- 1 9T TehiF <@ SequM Sar qar 21 gest
o aRIT & H T A4 x 10° T © Gt g6 el suan 1 R

=0.65T

IV lnr2ibe

TG 4.2 A 19 &5 SFIHF -] o GHRN & q1 S F01 <R
x-3187 o SfEw TiawH B (Fot 4.4 <f@w), o RS et ohe SR oI STeifeh i
FUT (a) TR (T TEN) (b) WA (¥ ) T

>

A
y
X
.
X X X X X X X X X X X
;
><><>§/><><><><><><><><
X XX X X X X X X X X
.
X X X X X X X X X X X
%
X X X X _X X X X X X X
X X X X X X X X X %X
X X X X X X X X X x x X
X X X X X X X X X X X
v—>
»
|%|3|4.4 N
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TA U1 & v T T x-2781 o SR & Sl Gkl & B 1 f&em y-o781 o
ST B, o1d: WS oel v x B % 129 2-3781 o orfewr (Y fom ereren <feror esa
IS M) 1 910 (a) TARM o AU I8 9 —2 3141 ok SR 91 (b) SR
(WA ok foT aw +2 3181 o SR 2

30T 4.2

4.3 T &= § T

379 BH IR Afereh TR 9 et & | Tiasiict et & faw o steqed s g
Tt (Feqm 11 1 ISIgESH &1 3™ 5 fa § g7 dran @ & afz et s
1 H1 T T B TR F (Sren sUk fqudia) HiE sreE # af 9% o9
B 39 FU W FT FI S| GaH & F A F1 G o6 GHO §, FAHA
I HU1 o S HT N ok Aded el 71 3Td: HIE HE AL B qe o
o g § ot s 9Radd T8l s (Fafa e @ foen | 9itedd @
Tkl B [ S, 98 I & & %R0 =, gE, 9 9= 2, fage
T o FHI (12 YTaEHiat) STade el Hehdl € 1R 9 YehR Ho o
HI-T Holl 1 TIFIART Y Fehel 81]

T el THaa gahia &3 H AERE &1 i 1fd R fa=ar w3
el 39 frufd W fomr wifse e 9 v g 85 B o weed @
e o g v x B 3Ifichg 91 1 Aifd % war € qe1 g & o
e e a3 B3 B TR v T B TE TR & Aqad &, al w7
(erefq forddt g o e7qfe) ader Tfd #m (fa=1 4.5)1

IfE 3 v 1 FE FoAd g, B b IRY A T8
y e ufEfdd @dl €, i geushid &5 o ey
T Sl Gk &5 gad &1 haTl B o ddad fhd!
e ¥ T, et H1 A, adel i B ¢ fed T e
gpeferl Tfd Iea=1 el € (a1 4.6)1

o fuwelt wenef § @e W@ fow ? (g
1™ 3 wel 11) fF Al forst o1 & gameR 991 &t
55 r 8 @ 39 FU R T A m v / rI9 o kg HI
3R 1 9 o SAeferd s el 8 TG eafirehy 9t sed
g1 9 a7 v hig €5 B o wiaed §, d gahia ool
AT v qA GaH &5 B % eledd Bidl & 9ol Sehg ool
1 Wi gHeT YRATT g v BRI 81 S 319ehs, ol o
S| ! FHIH o ®9 H foa@s ™

mvz/r=qu,

r= mv/ gB (4.5)
oo eifuss wam = sa & erfuss fafida 9u =

Tera 4.6 Fefat

5 giit den fiffa g7 oft <=1 B Ak Sl e @ @ o= or o
w=2nv=qgB/ m [4.6(a)]
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| STEe 3R ek

FIUT IR o teran Fett W R 7 Feft1 =Rt v el Y engfa 21 vk S
W 3R 9 6 F GRS & fooed ¥t Aoyl SyEn ?)

T IR O & § @ 9 7= 21/ = 1/v, I JaEE & o FHia
T T IS STeE (v, BRI FAfER) €, 01 1 9o Fefer (Sfiemhn) S gl T
UM § FU GRI Gk & o ST =t T gl i e et e wEd
THIFH [4.6 ()] FT ST FE T gH W Bl 2l

p= v,T=2mmv, /qB [4.6(b)]

T ok < SFeFe i B i geford! &1 e wed B

IETEAUT 4.3 6 x 107 T oF Jashia &3 o @aad 3 x10” m/s &l = § TaaH
forelt Seteri™ (F=M 9 x 103! kg a2 31&9 1.6 x 1070 C) & 91 =i 5= = 22
ST 1 STGMT BF? HHT Sshl KeV H IRafad il (1 eV = 1.6 x 1079 J)

T T (4.5) T ST FE W EH T4 ©
r=mv/(gB =9x10° kgx3x 10" ms' /(1.6x10Cx6x10*T)
=28 x 102 m = 28 cm
v=v/(@2m)=17x10°s" = 17x10° Hz =17 MHz.
E=()mv? =(%)9x 107 kg x 9 x 10 m?/s? =40.5 x10"" J
= 4x107'6J = 2.5 keV

4.4 ToEq 9T 3ETd oF HIUT Gaehia &,

Srar-wrae. Fem o

S Sorehi &5 &4 31 € o @l T wme (steren wiasfier smaei) qen
0T o IS GaH ST o R A g B | LT o7a BN g o qen
3k §NI 3T Gaehid &3 oF o< Had oF aR H 31 31| I8 Hay
@ G e g ara g @1 fo 4.7 ® s uRifa fer@ G et
XY it e €, foad faga um 7 yenfed e W 21 s o fdetey
3T dI R 9= IS 71 ST 36 39 saad g 389 r g W fem
fordt fog P W geehia & dB &1 0 Fruifta s @1 /e i fagemmm

€'V lnr2ibe

TT r 72 dISF S G I 2| T TRN-TEE £ % SR gae (9 4.7 arEwed e e e
& dB 1 R fora ur £, e seEd | dI /R SThAEATdl qen W'WW\-WMIJ@T
3 o % SIEREAT 21 39 & 1 fRert dIqen ¢ & aell % cead B feera fag W &% dB 39— = @)

37d: 99 Tohd UG |
Idlxr

r3

dB [

=&IdIXr
4 7

[4.7(a)]

* dlxr & fEen <o g% 49 Frem g off o it ®1 dIden r o dell 1 *fEu sed
HifSTY for o weel |iew ¥ g 9ikw &1 AR 709 X W 21 Al i arEed @ d ko
TR 3R Gehd Ml I 7 feromed € o IRomH ST T IR FEmI
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W Sifqent

T&T p,/4n STFHEIIGH o 81 SWied FHIw 99 @] ST © Seih W
fafa gt 21
TH & 1 IIRA

Ho Idlsiné@
a7 [4.7(0)]

el B WY o e | Al rl= dlrsind %1 YA R | gashig e

aB| =

o foTT THientoT [4.7(a)] o1 THIHT B SRAR i Z—; 1 Tl 7 -

Z—;)T =107 Tm/A [4.7(0)]

M, 1 G ek (A0 Fafd) T gaweicrar fHads wed T
<ehid & & TE-Ted e SR feragfaewt & watd fom ¥ oo qerand

T A O AEAEAN| THY o e YR B

() 3 E-mER ¥ wiE A @ W W wiem fig 9w a8 % ot w
SHHAE! Bid 81 S €1 8l W eI figid o] B € [39 Hed | T
o T o gl 1 dUS gaea e e & S9 for oo i, foea e
feor Sgd &= a2

(i) TeerorRa & onfeer Wid, S¥ SEd Sae, R Sca= eidl @ Safh geehid & Th
Tfser Wi S, 1dlgR 3= B €l

(iif) TEererEa &= Gia i & o fog o e ool Ty afew o emfae g
S gehta & fazema |fwr raen fagd o o= 1d1SH & qal o daad
g /1

(iv) ST frem o o W Frefar € S feer oga e o @ et fem 4.7 °, feen
dl (29 g @ ® fret off fag W gawia & = 21 3w e & erfew
0 =0, sin 0 = 0 T FHH [4.7(a)], |dBI =0
o feepeer &t fagaeiia, Haa fSepeem &1 gashsiaa aon fafq § gt

o o § T ek He 2

_ OO0 _ O 11
ot = (460 ) 00 = BT H107) = g @

T4 Fea o faua | g9 for@ gaaa ol & o1 8 H =t | g frafd
H W 1 o o B, O e, IRATT H A B1e, 0 g, W W R ot T
N < A R S A - ﬁrﬁaﬁéw%smﬁaﬁﬁ%aﬂ@ﬁrﬁﬁﬁ
oA 47 107 R

IITEIUT 4.4 F5 fagd U 3o@d Al = Axi FS9H T 3= 90 I= 10A Fafed

<
il B @ 2, 7ot fag W feem ® (o7 4.8), y-9181 W 0.5 m T R feora fergt fag w
E THoh U ehid &5 1 M WH 81 Ax= 1 cm
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1

|

0.5 m
\ - » X
— > Ax ——
fora.s
'
I dl sin 6
ldBI= ”;’[—1 [T (4.7810)]

dl=Ax=102m,I=10A, r=05m=y, ﬂ0/4n=1o—7TTm

0=90°;sin 6=1

107 x10x107
25%x1072

Tq kg & HI K90 +2 Ken & 21 guh R0 9E ® R
dlxr=Ax§xy:i=yAX(i"j)=yAxli
Tgl &H AR WY [UFH! o TG ThE O AR HE B
ixj=k;jxk=1i;kxi=j
& T 39 &5 1 g oy 2
3TEl 39N § B9 JhR TR °h RO el & URehfed &t o g
TE-TEe FEm 1 ST H

4.5 foe@ gRTEEr gHTeh™ Ut o 3787 UX ¥
ek &

T ST | T R YNEEl e 9 oF RO SHeR SE ok

ST Jaehla &7 1 Jodihd w11 59 Jodiwd ¥ s s

¥ afvlq sterey foeg w1 sta@Et (1d1) % W6TE 1 S R

|dB| = =4x10°T

3qTeUT 4.4

SO TH 98 A € fb verfed faga o emaftadt @ qem !
et g feepe (Frafa) o feman wn 2

o 4.9 ¥ gaeeR 9w o Tl faga om [ verfed e gU at
<eliE T B U Rl gt fog W x y Ao | o <rfan wn € den
TR T B R €1 x-3191 B T 1 1 B T T ot ok fag )

P W Seh 9 &5 Uiehferd e 8, W eliforg fog P urer o oh o 4.9 Fo R Fored 0T} JeIRR AR
T xR e 7 % S W GF & 39 o ° Y@ v

T o etk 37 Al W feeR e, 6 o 4.9 W @il gy 5 wor e 6w dB qen s @ wieed
T R dl ok FRU GARE &F FH gREmr aE-gee e ShTA Sk STl W1 < T R

[SHII0T 4.7 ()] oF ATAR

_&I|dlxr|

4.
ar r® (4.8)
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114

3@ r? = x? + R? Wi €, 9 &1 g o 379¥4, 39 A9 9 &y fog o
foreaae Wieer o oided B SR o T, o 4.9 § sremE dly-z fen & ©
Safer fereemae |feen ¢ e9@a dI @ @1fia fag P as x-y aat § 21 31: | dl xrl=r
dl, 39 TR

. Idl

a5 fo_n(xz TR (4.9

dB =1 e fo=1 4.9 ® Tl 7€ ¥1 9" dI9en r 5 99 9 % Adad ¢ STH
TF x- 3796 dB T x- 31§ F Tded 31eFd dB | €1 S x- 314 o WAee STl
1 GAIRTd w3 A o FRed &1 9 € qen 6 g qRomm 9 g @1 S ok
ferq, ot 4.9 # <WT ER dl o SR 3776l dB, 3Heh ard: fawlia dl et
o HROT AMEH gRI FRAGE & ST €1 39 WK Shael x-3799d € 99 Wi g1 x-fewm

o TR ANEH U o FR dB, = dB cos Ol FHERTC Hleh Urw foRdm ST
Tl

fam4.9% fau

R
cos @ = W (4.10)

iR (4.9) 3R (4.10),
_ MpIdl R
= 47[ (xz +R2)3/2

T IR W d1 ST 1 Hehe, 2nR, W BI1 & S 9T 1 Uiy 81 39 YRR

dB

X

3 /UOIRZ :
B=Bi=—""—157
R o
SR IR i T fave feufd & w9 ° 79 U & oy W gIk & Ww
T Hehd B1 T TR &l x = 0, AU BH W Bl €,

Mol ¢
B, =Mo" §
0= 5R (4.12)

JAERR dR o RV Gk &7 T & Jarehr ol -t € fo= fo 4.10 &
eI T # 1 HehiT & HY RN (TR 1) ST g% TS A N Bk ¥ ae
o = fean e 2,

JAHR AR & TR 3R 3797 37T 819 1 gl 1 39 FHR HST o 3nferar e
YRT F7T 139 T 3R Gobd H3, a9 39 &Y HT Bl gAT ST gaH1g &7 Ht fZew
ST
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==

Tera 4.10 Tt foggaaret e &1 gaw &1 e &t fawa awg § afvfa 3faor g
TS TGN Sea= gaenta & w1 feen i et 81 T % Sud ured ol ST yd
qen frret wred i <fEon g " ST w2

IETENUT 4.5 fo37 4,11 H 21T 78R fordt g ar e 12 A fag@ o yenfea
2 @ 2, 2.0 cm BN % sredareRR = § Higl W §1 39 =9 o %y W gahia

ﬂv

(a) (b)
fora.11

(a) e el o HROT Gk & fera €2

(b) Torm & # arefam gR1 B 1 & 711 GRS IR R 019 o6 AN | e ® SR
e w9 o 34 T TR & g9 2|

(c) R 39k I H s INadT RN AR IR 1 SH B o Steiegd H w8cl i
g ¥ fod 4.11 (b) # <ofT gER 37 fon # O 3

k39l

(a) ©e Gl & Y® Fa9d & fau dl 9 r iR €1 e7@: dixr = 01 38 FhR
i @ IB| #i *iE INEH &l

(b) erefgarwR =9 o Feft Gel o fow, dixr Tft TH TR & FHR & (FIS &
det ® i 1 9 gU) | 3@ FhR o qeft AveE oRmr o gt S €
37 refgarRr =g o forw B w1 fen <feror s fem g 9w e @1 g@en
TRATOT R U9 o T B w1 S el 81 39 WehR B 1 HH 1.9 X 104 T
2 qo1 Tean WS & q o Afcieed SHeh Wil ST g 2

(c) B 1 gRmm at =&t & St (b) § ® R fen fauda 2

IETETUT 4.6 10 cm 5531 & 100 FHEHRT AYS T H i fhell T Feeht W fa=R
Hifore fTE8 1 A foga o vefed =t W 21 heell o o W gah &5 w1 qRwm
1 2

Tl Sieh heell HUH AU T § o1: TF YT IR 31994 Hi B R= 10 cm
= 0.1 m ¥ HHd €1 B HI W& N = 100 €, 31: Gahid &5 1 qREm

G'¥ lnr2Ibe

_ UNI  47x107 x10% x1

B - =
2R 2x10

=27x10* T=6.28x10" T.
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4.6 TR @1 uRueda fam

TR-grad TEm w SAfYeTe G 1 U ST Sdhfeus e EfEd U™ W 7
UfreR o gftuefta fam o frd gt gee fagent 18 @i 81, R fomr fwan
ST €139 IS W fogd o) vefed gt 71 86 I% faer & € R g
agd W 37y @1 el 9 ety s 21 T € Uk @ 3eEd dl W faEm
I BH 56 3o T Faehid &5 oh TRNEE 5k B, &1 A o1l 921 39
e dl 1 g 9 TON w3 (2 A B,dI=B-d 1]l 39 YHR o Gl
UM% Tk O o 91 GaAife fRT o ©1 79 @ R feer w5 € ifw
S-S STl H GO Wedl @ TRl WA dedl ¢ q9 IRl AN T
FHEREA &1 WAl 81 UTeER 1 e 98 wed @ R 98 gHehe s 9
Tefed B9 aIelt it fogd oW iy, T S €, S

[Bal =yl [4.13(a)]

Tl 1753 T TRA dielt et Toed o €1 39 HHisher i 53 &1 HHR@n C o Hardt
o3 % SN fean T 1 SWe Ged o fgen gftmfad @ S s e fem @
I B 3T <1 71 kT Sfera b s9 fen ® wifgw 5 faen o wer wuend §B-dl
H | T get 71 a9 IS i e 39 faen o adnh 7 e fagd ow i e
AT T R

Tgd © STYART o U TRl [4.13 ()] T HEl feH Welipd ©9 TAw
g eIl B1 &n e W o, 39 TR o Yool o U@ are (TS ufterde amen wed
£1) 1 W G9 € W W WhR Wl © foh U9 o Yok fag WA i

(i) B I91 o ToeRE 2 qen g i B €, st
(ii) B T o SAfciaed 8, 1o

(iii) B 7% 81 ST 21
& HH TS L 9TeT 1 98 wderg (9) B e foru B wueidiy @1 9m ofifse
e ¥ IRes fagd 9w 121 99 FEE [4.13 (a)] BT 3 YRR e H Hhd §
BL=q,l, [4.13(b)]

<o ot frepma o 39 bR k1 gfafa 8 99 & fo 4.13 o i faga arErd
3T IR <k ferw @, 79 UfeR o fam o ek & 1 Tk TR Gedih h A
T © S Sk S YR € S for e e forE e w1 i e § s
TR 3l 1 38 A fRU T S<eer 4.8 H <A W 1 uren 1w W@ v 5o
T 99 ¢ 9U1 Geh1d &5 g9 i Uiy o TRREE 21 T [4.13 (b)] % 9
vt o fore 39 f99 ¥ 9 79 B. 27r €1 B9 98 UG E R AR % 9 r @ W
Tehid &5 TERET © 991 39 39 WehR oFed feRal ST Hehdl 21

BX2nr = u, 1,
B=u, I/ (27r) (4.14)

Reprint 2025-26



Ws?mwmm%mém%ﬁaﬁm@

@) =99 % ofafifed ¥ fF r 550 & 99 & Tow fig W
(AR <1 2781 ok STfSE Tod gU) & 1 YR THE )
TR TR W gIRE &9 § SoHR gufy € S o&E
G i el W R Y e ® ohed T €
fdenier R Frefk @1 <eT el oft Tmfafa et 8 goenst
% g WA B 9

() TH A ok fopddl off fog W & =1 faen suer woeiid 21
S Bl o1 o 4.1(c) W oA i, e Tol 9w
Tohel o oaftyd gam g1 F Wl 5 g9 geshia &
Y@ wed 2, 5% U S ¢ e Feeewd & Yt 9
i1 &) feorde@ & Y@l o Tee @ IRy g wour
el W A et &1 e forE uReE =ers o
GTER 6E R i ARz wim s g
TR0 AT B

(i) T = AN 3 AT Y=o o1 e ¢ foh @iy a) eFa
oA 1 €, AN YR U W 3Gk HRO Fahd &5
31dq el €1 98 oheel AR ok Tfeeh U 7 W ferepted
Bi1 81 e & T oW o STsharIrl © qen faega e
Gid (o ofeE o) 9 g0 o SFehau

(iv) " IR % HRU IO Jahig &9 Fi fen w1 il
FT F T WA 7w 2159 e w o g e
FTd ¢ 98 W UER §

AR ! 3797 ST¢ 819 § 59 YR YHIST [ 9T a1 g7 377aT
forgga o7 &7 f90 7T 3R Gehd H11 ae MG Fferal o e H1
feom Jaeia &7 H1 fom 7 gri

e o1 ufgedia fem ae-ged fe @ fa= 7@ 21 Sn
& Frm foga o qen Joskig & o Tad oed Fd & aen <Al
& ol foe@ O & gue Gifaes aRomd s sre s €1 S
oo QiR & Toam qen SRi-ee fom & e ¢ e aet Hay
MY From qen et e & < | €1 W % fa e ey
=1 Tram g & i sreren uigss W et difaes ai¥ (St
tore fored &) o1 Heier fopelt o= slifqes Tfer 519 or: &9 o
Iufeerd Gia (fIegd ¥Ry steran e & s Geel = i &
el M 31 arg o1 gg o € fF UfeR o6 aftueie fram sad
37 Tl foed oRie W ] B S SHG & W ufkafda T8l
Bl frfafaa 33w &6 uRag faga o™ &1 o1ed wwem o
e |
+ Frn v - gere (Yus) frm § R afarr gw e wed
F T @ wk FEm faeE O we & stet W gehig & B 1 e
T 7 TN qEN WY fagy oenEt @es R % fau B ® fen €1 e
fremt & S qon Sifeat Y fu=r wfe 2
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2113 Tfter (1775 -1836) 3112
T WfiTRR T i s fom,
Tforae T WA o8 iR
forgamifent ferm =t semfien W&l
TR T o gfas o 599 12
a9 i g H I=a Mg § Herd
TIfe & o offl TR 3 e
1 Giel 1 Hewd T IR ¥R
e & gasc | Y @eH &
o g 1 TH et gEen IR
FTl 1 @Sl i gRofa 1827 H,
Mathematical theory of
Electrodynamic Phenomena
Deduced Solely from
Experiments & J&& o
TR o &9 H g3l 36 IRehedl
F1 f Gft gawa whH, gaare
forega amieAl & Hrw g §) AR
T Y wgd oy 3R errhg 9|
T 9R I8 FHIE Ifcrad ol qr+ist
&1 FEa0 ot 9@ T 21 61 T HY
39§ =EifEn @ SR 9o @ T
ITR! e o TeeR W I8 AN T
IhIToid & — Tandem felix (3
H 9q-) |

—
~
ﬂ
(9]
I
—
o0
W
&
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ST 4.7

ST 4.7 5 4.13 § T ol e Gl JhR Sge e o1 (gt 551 a?)
forega R AR e <ot foga o1 1 yafed &1 @ &, <wifan T @1 s faga
YN 39 SR FIE R THIHH &9 ¥ faafd 1 &6l r< ad@Nr> a ¥ gIHE &
qRepferd IfeT P

7
S~

2
fora.13

T () T 1 > q R Foam Hifsw) fm amer w2 @ifhd € 9 Sy #1e o 91
Teohsl 99 o & § UTET U9 §1 TE U9 o fog

L=2nr

I, =91 g e fog umi=1

7 it feret €e o ar ok ferg gaifee sos 2

B(2n'r)=y01

Mo
B= 2;r [4.15(a)]

1
B o< —
- (r>a

(b) FehYUT r < @R TR HifSTQ) 3ok forg fieer urer o o7 ¢ e w1 3ifra 21
39 U1 o fau g7 & B o o W,

L=2nr
79 7T Ues T o I 1 7 17 ® TRg I8 39 UH ¥ FH ¢ G fagd um
&1 foeror uwHawE €, 9Reg faga um & &9 & 7|

2 2
I, = 1("—2] _Ir
Ta a?

2

QW@EWEHWW‘HBQET)=#0%

Ul
B=(2n(;2)r [4.15(b)]
Bor (r<a
B
Q)‘; Q"z
] .
a
for4.14
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| STEe 3R ek

57 (4.14) & B o 9Ram qe1 qR o s 9 0 r o o= 0 <9t T R gahie
&5 1 TEuN 7937+ FRehR wIel (1 37eren 2) o TaeREtd € 9o e g STHmn
¥ Teet 9 feru S e <feron w5 frem @ Fruifa 1 T 21 3w SSew | enevash
Tfafa foomm € sufae s R R &1 fm e @ @ e s w2

3STIUT 4.7

Tel M 37 Irg o1d I8 € foh s Ufrer o aRgefim fam 6 gt ot o
W AN TR S Hehal @ WG 98 e YUl H Gahia &5 ki Yodishd Fed & 6
T STl 3]0 o fTU, SATAM 4.5 § 9ol fFT TC gamehR 919 oF Y0 §, 30 W
T B = i, I/2R [F¥i6T0 (4. 12)] 1, S 191 % %% W gaw &9 % fau g,
w0 o o oy 2 fopan s wehan aenfy wHt sga o aRfeufaat € e seu gafafa eid
? qon 39 fam & gfaugds @ fRa ST gl 1 STl S WM W €9 THeRl STEm
I : 3TN BH ATl AAd STANT Gashia (RE— TRATCTR G 3c9=1 qaehid & &l
Referd ®E o H

4.7 uf=rferent

TN T Tk oell ufiferent o fowa o ==t | ot afefern € gu aead 9
fop fTTeTenT 1 g SHe! B 1 qor o @ifee €1 qiATers o T ol ar)
Gftet o 3TerR o feraer g @ e weier &U 3o e o th o T1Y Tl |l
B 1 39 YhR T shi ek IR WIST HAT ST Hehell ©1 ferell afiiferent o @it i
& HRU SO Pl GAR & Yo B o Teehid &l ol Gfkw I B 2
ufTfere W @i & fory gmferd ari &1 SuEnT fehan Sar @ difer Y Uk g W

foraieht @

:

1l
1

.
—»>

Y

=
1\
e e !

(a) (b)
TorT 4.15 (a) iRt o ferelt s o wean =6t gfte § ame @i <wifan 7 8, & SR gehia &)
el STel SRR W Wi A B oA § @, fohE wehR Ure-ure feerd %l ok |ie gaeia &5 T
TR HI FRGd F= 39 21 (b) et ufkfra afefer =1 gaa &=

o 4.15 % forelt aRfia afeferent =61 Gaepta & it o €1 fo 4.15 (a)
T g 56 AT o Wb @S o foratia sieh fe@mn 21 fos 4.15 (b) § gaehR
Y W T W ® o < U= o Y o aie ek &8 T € STl 81 e 4,15 (b) 119
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3aleul 4.8

o g9 I 2@d ¢ foh 90 o Heq f9g P W gahd &% THEHM, Yool qef
URTfereRT o 187 o SIS 1 Wl W o e fag Q W gaehta & geet € SR |y
& I8 ufIfereRt o 2781 o SR © AT ST cAsed Ul fcded HiE 2 o
T B S-S afEfereR HY o § 9fg B € 9% del SorehR g oh ueel S
fe@r 3 @t ¥1 9 4.16 ® I7 sTewiicrd fosmn faefua fhan man 21 wfiferent o
waﬁaﬁgmsﬁzﬁm%mﬁwﬁaﬂ% fit T fog W gaw & 318 o
THIGR B &

..... I S S
y/ A \\
> ¥ 5
. a------- e b ¢
=
N )

S X X X T IR I X I X IR IR IR TR IX IR IR I R T XT R TR IRIXT

forT 4.16 srafus st ufaTfasmr &1 gawa &9 gashia &9 1 Fuifa #3 & fou
TH T SR WERR-U1Y a, b, ¢, d W =) &@ 21

foret SR UfEeR-T19T abed W fomR &itw) i ff S qeh fean s geh
€ cd o Y &5 I B STIHEY Wl be @ ad o IR Gaohia &5 T 52h T
21 30 YR 3 <Al WE gt & | ig GrEH T8l 9| 6 ST ab o S
<ehid & B, 39 YR, UeR-awr ot gEfies A€ L= h |

M ST 9fq Ui darE B # G@ n ®, 99 B 1 e e nh €1 39
TR IRas fogd ¥/ € =1 (n h), F&T 1 wfefas 9 yarfed foga am 81 tfemr
o aRgefiE fa9 o STFER [HHi 4.13 (b) 9]

BL= u,, Bh=pu)d(nh)

B=u,nlI (4.106)

&5 1 fen <faro e g 9 Ui =it 21 aRATTeTehT 61 |G : S ThEHH
<ehid & U e oh forg feman Sran ®1 oTTel eteA | BW 9w <@ T ufifas
T iR 71 die Hie Wl [a9mel a8 S w99 2

ISTEITT 4.8 HiE IRATCTRT fSTEh! @arE 0.5 m qe1 541 1 cm €, ¥ 500 W &
T8 5 A foe o vefed e Wi 81 aitiferent o iR geenta & 1 aREmr = 22
n=%=1000 Y gfg Hiex
FaE 1= 0.5 m T 55 r = 0.01 m| 38 T&R, [/a= 50 314 [ >> a
3F: TH ofall TIATCTehT BT G [ HHIEHIOT (4.20)] 1 STAN R Gehd §
B=unlI

=4n x 107 x 10° x5

=6.28% 10°T
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T STewr 3R e

4.8 < AU fog@ amreti & el aea—UoER
TH TE W@ Ioh ¢ T fohdl faga umerdt = o swo
Tehid &SI B © Al IE-Ted Em %1 ared i 2l
e & B Ae ot dran @ fR faed uWemE) e WS
JaH &5 9l R Hl 71 TS NS g G F1 ST
A 21 ;TS S HTA TohETT 2 Toh Th-gm o I feera
Tl foe[d ¥RETE! =ee Tk S W (Faehid) 90 AR |
T 1820-25 i @iy § TR 7 9 Jahid 9 i Yohfd,
! TR o1 o AR, ATceieh i STeRfd qer ST W fHsfar
o WY 37 AICThi oh did @i §O W R 1 st foRan 5w
3TAM | B9 3 W fog[ uReTEl Srerehl o TRel SEEI0 W
2 == O S halad UHRR o 99 W S oh Ufd SR
Yhe G H AN HREEA w30

fot 4.17 § A & A I a 70 b A TG § fy (o7 417 S 76, S e G

i gorRd d & qen o (FRiR) A [ aen I faea emd
Halfed € @l €1 =l ‘2’ = ‘b’ o SRy yeiw fog W
THE Gk &9 B_ T @1 8| 79 a0 e e o SR 5
TeehTa &5 1 TR SAE (S ek &fdsa: W e ?) §
URR oF afRuefi fom stuar [t [4.15 (a)] o ITER
Y JaAhII &3 T qRATT

Ba — #OIa
2nd

= b e foga o I, yarfed @ W E B, % RO UREA: TH o A
ST AT 1 TH del 1 TG =k ‘2’ H1 SR B 21 (379 THHT qfe W
THd §) T9 T 9 HIF, FN TE(Rd FW §, Sk a’ F FRO D’ F WS LN
S S T HRLT (4.4) W TE S R GRATT

F,=1,LB,

LI,
:#;nad L

e W b’ o RN ‘a’ W o hl URehied A W9 g1 T YRR T SW
foam foran o 3¢ gk o fa=mi o g1 g9 ‘b’ § wafed o & o %R ‘a’ ok
Ge LW A F, & 9eR 70 ‘b’ i 3R e 9@ % wohd 21 7 uREm § F
o SR 91 ‘b’ 1 R Al g 81 59 whR

F.=F, (4.18)

(4.17)
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3aleUl 4.9

& T, T8 =2 o dER T o FEW o oed Bl 3 YR BEH Wi
<Teteh! qen STafiadt faga umet o fau 7 @t <t & fan @ fF sa-gmed fem qen
AR 9e1 gRT 9l IRomg =2 o Tfd o die fEm o ergEy i

T SR 9 gRomE 9§ I fF wmE fgen ¥ yerfed e areft form emid
T T H SAHT H 21 79 I8 o <9 wehd € foR fawdia feenett & wenfea g
ot forga urd Uk TR 1 Hidehita el 1 39 YRR

THIR YRTE 7hiia ae Fiaawieal YR1d gfaesnfa #3dl 81

7 from 3@ fram & faoda @ fge e ferdygfast o sremem fman o
‘gt eeRll W widetur qen fosdE emawi W emeRdur B 1" W HemdE
(THI) N T TE H SR FLdl |

A ST f S F,_ o 9fd Thish g T ARG oicl oF IR sl i
FAT T T TR (4.17) H,

_ tUOIaIb
fba 27'Ed

I ieh 1 SUANT foRId &I o 0 URR (A) &1 TR &l 9 A
H femen S Gkl B1 98 Wi SI A " § 9 Th R

T UfERR 98 STufad! fogd o © S S o, i Sueiviig STy s1e o fafa
T wh T Y Im T W frod Tai@ =kt o yenfed &1, d@f 370 9 Uik A
Hfg X @ W2 x 107N 1 §e1 S 2l 2|

‘UfeqeR’ w1 =8 TRAT T 1946 H oA T ol 7% U gifaew g 2
ZEER H BH YAl oh ki & o YA ! faqw T A6 qo1 9gd o ali
% WM R 3faa snfafd w5 sghd S Fefeal oHt =fey) T Suhwn, 59 am
qe’ wed B, 1 ST 39 AlGIH ot 1 A1g ok forg femar s 2

A& o SI A, 31U ko™ 1 376 g9 UeR o wei § gRefyd o) g 2

el et =ereh | 1A 1 STafierd! faga o1 yanfed eidt @ af SHenT ST I e
T TF Yohe H Yalfed AW &1 AA TH e (1C) Bl 2

ISEIOT 4.9 Treh Fuifd o w gest & qawE &9 %1 afaw wew
3.0X1075 T®, a1 39 &5 1 e diifas <o § iifas S8 1 31X 81 fordt
e o e Teis ¥ 1A H1 Saied] ¥r garfed B W@ 21 9 98 9’ e
&St I R T © 7 fagd O o vare w1 R (o) 7@ 9 uiem w1 S (b)
2T § I T AR T A dN B TAF TehHih A6 W g fohaT 272

TA F=I1xB

F = IIB sin6

Tfd Thish T W oA

f=F/l=1Bsin6f

(4.19)

* T8 g w1df Frekhoer ® foh 9 uR wr gug faek fagg urmd/steran wfqeiier sewn @ ©
o STERI/ATeeh] o6 g dall o [T =<ed H qe FEH @n) Tl gan =Fed & de e
1 AEYFsh RO AR § frelt forper Ferta o Wam w1 ERern 819Uy e fagd gaw
&= & T T AR feafal o yehtor W o] Bt €, W 79 v o W fw & gR g
o w1 ot wfwfera fean S
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T e SR ek

(a) S foe oM qd o ufvem w1 @R Welled eidl 8, a9
0 = 90°
3d:
f=1IB
=1%x3%x10°=3x10°Nm!

g UfER w1 gRemn § 9ftd o o 7 2x107 Nm™! @ =51 81 37d: Qe
1 TR0 T o [T ool o Gaehid & el 3T Y[oi-H<eh & o gl

I T F FEEYU | qA BT R SFTHE 2

Tq feen &1 ‘wfel o @y UERE’ o 3R T % gh W fRer ST

el B
(b) v faed o o Ware w1 faen 3faor & S 1 SR B, @
6=0°
f=0
3 =AF W HIE oA hE &l Bl

6’V lni21be

4.9 fae@ awT uer W 9« rgul, Jeenta fgya

4.9.1 TUHEHAM FohiT §F § EARR foe@ &mr
T W T AT

a0 B9 AU I8 fEEnd for GwHenE gushia o o frerd i
SRR T FrEd safadt faga [ venfed 81 @ 2, T 5o
T[0T T ST hIAT B1 TH W FE A 9 ARG T gl 7§
IIER 39 f5ud o IaER o gHEd ¢ S 78 THTHH fogd &
o gurier € (3w 1.11 3fEw)|

B BH SH Tl WUl TR foeR shid € e SRR ure
79 Yo feord @ T ThEmM ot &5 B U9 % a9 § €1 39
99 4.18 (a) & @il T B

FaARTI & U HT A Nt AD T BC W HIE Fct AR
TE HIN AT TR KT N AB % @Eaq € a2 39 W A F,
ARG w¥ar & Forgant feem et & 91 ® ofieR 1 2R 21 39 =
1 AR

F,=IbB

T TR, G & S CD R T 9 F, STRIfaq el 8
S 19T o et o @Y k1 AR €1 39 ot ol qRATT €

F,=IbB=F,

T YHR N W R 2 97 ¥ ¢ Tl F, TN F, &
A o HROT 9T R TH o 3 Hd i 21 o 4.18 (b)
HAD fR @ T 1 T 399 fa@men T 7)1 g T i ©
Ig et et a9l | ST S0 ki Y9 S il 21 59 o
ot <1 afToT @

z'=F12+F22
2 2
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F,
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l :

F,

(b)

fora 4.18 (a) THETH aig &9 F feem
e T INEE! SIAeR el | g
Ol . AHTET Gehd T 81 ael S ¢
18T o STV B AU SHHT Wt el i
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(a)

(b)
forT 4.19 (a) T ABCD &1 & 9fee1 et &=

=B+ bBL = 1(ab)B
2 2

=IAB (4.20)
el A = ab 3T 1 &%

319 H 37 39 Yo W faaR &1 9 9191 o1 9 gahia & o ST Tel
€, Wq $Toh ST IS 10T ST ©1 BH ekl &5 B 91 el W aAiels o |
T HI0T 9 od & (e b0 0= 1/2 o qaTedl 7)1 fer
4.19 ® 7€ 9% YehI0T ST T R

qsteti BC @2 DA W %A 96 9@ § g6 fgem
o faudia qen geclt o o1t o fkw & w71 A
BC @91 DA & G&fd sl 1 Taifea #3d 21 218 &
sfee Gifad g9 & FRO 3 TH W I FRE w1 €,
URUTHEEY hiE 42 st 37efa 5el 30l el ] et AB
q CD W HEE 9 F, 71 F, 81 3 «ff ufem vz
T T foadd 2

F,=F,=1bB

WY 3 W@ Tl €| 5Hoh TRUTEEY g whi T8 Th
o T I Bal g qenfy, frsel yenor o arer @
T FaAehd & o STIRY o1, Sl ol H g S0l 6
URATY oTd HH B 3T HR T B & SogH s ol
Ial o " i oeed g0 FE & T T 5 4.19(b) ®
o AD ® T el o1 539 fa@mn o €1 36y T g
T § foh 3 S 9 Tk TG S 21 U WA el
1 R R

T= Flgsin0+ Fzgsine
2 2

Y I Aglessh S0 @ A B (b) WY 1 S =Tab Bsin 8
39| eeT AB @Rl CDU’{WWFIHWFz =IABsin 0 (4.21)
T T E S-S 6> 0, I o Sl o oF deed g3 ot

124

I T AR Tl 1 THY 9o W@ 71 A € 91 7S I 901 5 S0 A 7 S
&1 TR (4.20) AT (4.21) o S SN ki hecll o Gahia S0l q ekl
&1 o WK UAEA & Y § oFed L Hehd 2| TR oW U9 o gahiT S0 hi
T 3@ YR YR i @

m=IA 4.22)
el & 9feer A 1 a9 <feror e oS 199 & SR HT o qc o S
IR fafe @ (fo1 4.18 f@n) S m qen B & s =1 101 9 7, TR0 (4.20)
T (4.21) i oherel Teh oAk N1 o4k Tohal ST Gehdl ©

T=mxB (4.23)

e feoregfaa & Y01 % wgW 81 [foem &9 E ¥ fgyd ol p, w1 e
fa]

1=p.xE
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| STEe 3R ek

ém?qﬁw@.zm@w%,ﬂaﬁa&ﬁﬁﬁnﬁ[ALQ]%’www
Am>%I

Gl (4.23) W T § o e m Feeh 19 & B o THiR e iaaHiat grd
2 1 =t ot ¢ et el S @1 S sheedt W aet 3ol e g al Fe e
1 3R AT el B (T Gah1a 0l m T fRelt oeg W ot W] e €)1 9\ m
q B WU B & A reewen TR 2kt 1 Fect ¥ i ff guH g R 9 et
I Bl © S greell i a9" IEeh! ol fefd ° o 2 {1 59 A wiawwiol e
& o greree sl Bl € it gt § wiE guiH BN W U ae ol I
Bl & S 39 ol | gfig i a1 |1 379 ot el i Sufefa o wror € oy gah
AU FE GIh1T fgud Tl A & o WA W H Whad FL oAl B

Iz urer & g9 T gU N € df 5ot el o fow ek, THiehRm (4.23)
e ot R B B1 q9 TE ik 39 YR A9 fRA S 7

m=NIA (4.24)

ISTETUT 4.10 10 cm 5= = et et s o-o@ 92 100 W 2, #3.2 A
fagd & yafed 8 W R (@) Hoell % o W FEhF & fhaT 22
(b) 30 Feal T Gah SO T €2
IE gl HeAterR qel ° @ ¢ qen e Afas st St sheh o ¥ Wi €,
o R SO AT o TU Tds ] Th 2T 1 THEH Goshia &5 &ifas feon & 2
S 79 TR & FF AR § el w1 aw A &9 %) e § 1 gom 6 &
T § el 90° o v TR T R Sl 2 (c) SRk o sifem fearfa & geeh
W §e AUl o gm0 §7 (d) 90° W U FT o UeEN el g A
FI0F =Tt fhal B2 el %1 See i 0.1 kg m? B
&
(a) T (4.12) §
Lo NI
2R
&l N = 100; = 3.2 A, 9 R= 0.1 m THfeT
=4T[><1(;x>1<(1)2 x3.2 =4><21>?10:10 T
=2x10°T
B &1 faen sfarmn gw i fam gR1 9w = 21
(b) TR (4.24) § Faw1a A1
m=NIA=NInr’=100x3.2x3.14 x 102 =10 Am?

79 IR fe feen <faor s s fam g/ 9 B 2
(© t=|mxB| [FHH (4.23) ¥]

=mBsin 8
HRH 1 0 = 0, 39 YhR RAF o 01 ¢, = 0, 3d | 0 = n/2 (341 90°)
30 YR S a9 Aol ;= mB=10x2=20Nm

B =

B
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3<3g{UT1 4.10

3qTetul 4.11

(d) === o fgdta fom 5
g d—w=msin9
dt

Tgl g Fech 1 Sfee ol {1 @ Fom % STIER
do_dodo_do

dt do dt dt
TAHT ITAN L R,
J odow = m Bsin6do
0=0H0=r/2 TH THHT FH |,

/2

SU][a)da) =mB j sin6 do
0 (0]

=-mBcos#6 |"/2 =mB

2
wf —
0

K
2

1/2 1/2
o, z(sz) _(2x20)"* _ 0
g 107

IS 4.11

(a) foret fosh &ftst det W 1 e YR JaTehr o9 @1 &1 1 39 I ok
R SR UE gawT & Tifd R o wehar € foF T e o1 o1t o =mi
3R T FahY TN (AU FeAfeR e o 9’ AR) |

(b) 1S fered =Tt Tamehr urel fehelt Tehem el gaeh i & | feor 21 4f% 71e ure
I o ToT Tod= €, Al 39 Lol dqe o fRehfeara @ g e <wisy R
TOH A &5 (IR & + U1 GRS &) T Uoie Afehad gl

(c) wifafid e 1 ¢ foaga URETE e fopedt e gkt & & e 21 afg
AR el & d € JuehR Sk i Tevl Y ol 82

'

(a) &I, Tk sHeh A Heater fem o 9@ ool ¢ &1 efemashar arifl Wy
T=1AxB, 3R JfF &fas T 1 &k WRYA SR e ¥ ¥, ¢ 1 B
o fordl A o fau o o q@ § A1 Aieul

(b) TRR e aren fEepfa=g o8 € e e &1 5wl 9iee A «' e
&5 1 feen § e 21 39 fepfor=me o I g Sea= ey & 9wl & i
feen & € 21 5@ YR, T &5 U1 o el % e BH o SOl ghel &S o
Aferehan wole UM I 2l

(c) 7€ & o wided qel § kR U9T 1 &Y THIT &0 T ofdl & iich 369
Bt ATIshaH orerd Jelfed e Woh| it fendlt <t ¢ uRfufa o forg o7
&l fendlt oft a1 areRfa 1 qor | Sifeshad B 2

4.9.2 geRR Taga amr uwr Jeena fgga

Bl

AT H BH Hifeish gashid dcd o w9 § fopdl fagg um o & faum ° fomr
F11 79 7 UM o R faega o it & SRor gawa & (s iE ®)
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T STewr 3R e

FeeR | o fgyd o fod & ¥ 980 $ 99H Bl 81 $9M 4.5 H g4 R e
o IR R 191 ToTerd Srafierd! forga o Iwefed €1 Tl §, o R0l Iel o 31el Gk
&3 1 YA fRal o1l 36 Fahid &3 1 IRE0 [FHRO (4.11)],

/UOIRZ

2(x* +R?)’"

T sHeRT w19 o STgfew of 99 e 3% siqss Fa g1 wra fohanm T e
(For14.10) 1| =&l W x I o g § STk 2781 o Y T 81 IR x >> RE, @l
B SWek ol o &1 W R? &1 IUN Y Teohd & 39 TR

B:’%HEZ

2Xx
&7 ST, a7 1 &5%A A = tR?, 39 TR
B=ﬂoIA3

21X
ST o T8l eHA gk a Sl m ok qfeETer skt R
m =[A%S &9 F &l i

Mo
271 x*°

Ho 2m
T an X
TRl [4.25(a)] 1 T vk et feerdwa fgua o faga & o fag vea
e FoRT ST ek STk § T Ul @Al ©1 39 GHMAT i S@H o fow g wfaeenfua
Fd &
Ho = 1/ &
m — p, (fereEm fgy)

B E (fersda &)
@ BH U B R,

2p.
4me, x°
St for @renel w9 o forelt Sega Toua o1 Sueh e W forega & 81 3Hek famd § e
3T 1 STTI 1.9 [FHieR0T (1.20)] # 37 fohan e
I 39T ST Hehall © o ST TGl 1 31 o o ST S Gehdl €1 BHH TE
e o fF fgya & <faaa fgfauss w fog@ &9 [ (1.21) 3fan]
O
4TE X
Tel x Toxa @ <0 21 9% &9 SWek G A p > m A u, —» 1/ ¢, 9 Hfaeenfua
wX, A 7 T o a7 ° fegl fag et %% 9 3 x 7, % faw B % qRom e
B TFd Bl x >>R o fau
B~ Hom
4n x

[4.25(a)]

E =
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W odifqent

frelt fag gaia fgya o fou g [4.25(a)] 99 [4.25(b)] 5/ f T
R Fened &1 S 2

ST IR fopedt oft Tode II9T W AN B 9T S Hehd &1 THdd fagd o/
et ferelt Ster gaewta fgyd o qod il € et gaa emvim=TA R W f&%
e fgya ol p o T 71w RS, 31 B gU o T ot 3R 9% © foh i
e foue < ot TohTedl — STawl (e foEd uhyet) § et e 81 et
Seiehel W IS Gehid Tged (12 g IR ) U 37edd 9o e €1 gelohed W
forgd STeen oF THqed efd Geehia Wehtpdl, i Skl o1 qeh ST €|

T I8 <9 Tor g Torgd W Uil (i) Seentd & e s @ (e 4.10 2fEn)
e erferer SRl W U gt fgyd 1 e SRR Il © 99 (i) W Tk §e Sl
T T € S Gahd I THh YR W UATR 3 T8 gwe o o fh wne
wershed Yalfed g umisH o RO 21 IE oMY Y U Tcd Yol g € qen o1e
Tk hi12 ol Fahid Thyd el @1 S Tkl €1 9 Tel 01 S Selagi S1ere] W
o ot 39 gehta el © S yenfea faega wmet & wwRor e )

4.10 o1 el HeaArHeT

311 3 o 3iaPia forga aRkuell # yafed ¥et qen sieearst o fowg o fowam & ==t
I S g1 81 R B9 3% FoRE TR Wiod €1 29 9% 9 wed € T el ufy o
1.5 A TR o vefed & @ @ stuen fnd wiokiees o )i
Sem % e 1.2 V fasara 81 fom 4.20 # 3¢ 32v & ST 9 fee
S ST SN Sk <9 T © S Fer geeht deaHiR
(moving coil galvanometer — MCG) Fed B T8 TF T ﬂﬁﬁ
 Torerer g 1 AR g S 4.9 T i 78 == o UR T
FH T Fehel B
T Feell Teariiel | foret Thame B (eia) gasa
41 BT S T A B S S S A T e
gt © (T 4.20) 1 30 heell o iR Th so bR 79 e
S A el ST A A [ T A A e
FI goerar H ot 9fg X 31 21 9 39 Feoh ¥ FE R um
Telfed 1 S € o 39 W UH oA 30T FE B S| FHH
(4.20) % 3TIER 39 o 30l 1 h1 A 2l @
1= NIAB
S e e e S s o by e
% R g &7 559 7, e 9 el o forg fu Mo
SR e W sin 6= 1 fean ¥1 7€ g9 9 01 NIAB
o 4.20 5 el ToaHder T sEal ged H Yo w1 ygfa S R @ ek hoa®y e
AU 8 A T G| SEEEATER T o e WA w81 geet ¥ I FA S H gheett o
SUHTIN HT STAN FH AR F AT T AT wpoiq o folie § ot Sl kep S4B S € S gheed o Sl
O (UHTe0), 1 T ieed (Sleewfie?) F1 aygol NIAB &1 Hqferd 3 €; hoasy gl o ¢ Hio &
HH 6 h % fere e € Tt o e on S 21 Arerewen o
LA k¢ = NI AB
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T STeer SR Feehe

Tel I HAM 1 U Fradis €, e1efd ufq Tehis Ued geama o st 21 fae ¢
T YIGATH HHF o W S THehdh N YA W e S Hehdr &1 SRSk STk
% STEN ¢ 1 HE

NAB
P= (T)I (4.26)

HIs3eh 1 TR 1AM fohelt U ¢ et & fou s Fadish €1 Teamisie =

YT HE YRR G TR ST Tkl €1 THRT STAN T GYFF & ®9 H TE A0 KA

o fora fepan = wepan @ o afty o 1S fop@ o wenfea e @ € 1eren | 5

TR o SYANT THH =ITRH A ol | fohan ol 5 fiedAidiel 1 STant g9

o ®9 H F § d TR Gohash qreeen (I faey feafq srefq s Fech o #1E

faga um yenfed &l grdl) 9H & T | g € 7 fR o e s fw e 4.20

o it e 21 yenfed fagd ¢ o SgER NeanHIet 1 Hehdsh fagd o/ w1 fewm

% oY AT s1eEn aT¢ faafia & S 2 R.
Hearfet w1 S 36w § Rt oftvy § varfed foem MW A & feg. T O

Urfiex Y it T8 R S WedTl 35 3 FRUT § (i) Teorel T ST e IfE ‘

T, T8 uA Hife =1 fogm um o faw gof S fag < 20 () feg e w A" VO

forg fiesrrdtex &1 wftae # gofird o e 2 81 i sEe Wiy sife B | R, |

St ufaer § venfed 2R ol foeE oW % TH B e M S m e w g T o T

FH & U Tk STeq-TH aren Sl r S vie Fed 8, feodmie F geet & |

e | HaAfea feer S & e sifueie foe o/ 9 e @ yeifeq s S sl ew oo oo

TR 56 SR T Wi B el e e
R,r,/ (R, +1) ~ T, I R, >> T, fom 4.21 '
= ftusr 3 Wiy R Y goF § r o1 0 HH € W a9 6 e d s e

T T G AT SN F o TR 81 T ST U A e 00 r TR

o 4.21 o fE@mn 7o 2139 YR a9 UHEt o U6 o fuieR Y feen s g O o e

ek ST § R H1 HE Ter ST e U o e o wRam g faay wf (G) FOHE(A) H

THE 9N % ®Y H HW | GHET (4.26) H STER G0 guIfEd €, AR FTI
¢ NAB

(4.27)
R,

Ik
fopet ot Scareer o foiT Treamiie &1 guifedl o gfg 0 # WA S T e ——G— N —
o 9% Fecll § %l ! 9@ NH gfg &L 3 TH 30 TN i STEaedehdl o STIHR

TeaAriet 1 =97 3 Bl ‘

YRTATYY ST SYART Ry o fordt ofw o fdf & o9 favyeim sa s shfee . Y
dieedm Tl & ®9 § 9 8 Hehdl S| 39 ST oh oY TEeh! URUY oh IH A & | R, R |
e H ST B SR R, 3E W etcqey I Yefed s =fey, sTen, dieedl O
I WY oI AT i TAfueh {geqs s M W EH WU A6 g S fasie aieereX

H1 Th Ied § FH W@ & Y kT URYSE ST WA ok Ty, oA o : .
i w TR R Sher ST 31 T8 s 1 e o o 4.0 F 422 S0 A

=gl gfaie R et

<9I T ©1 oA e foR ofe dieeHier @ el gfad, SR ()
R,+R R: @1iq Uil agq sifue 2 Freeiex (V) § afafid
FeeHiel & YU i Sl FI faan ST € afeh STt ¥ sieedl &1 0 el Eauil

ST Hen | forelt SicedTdt i diced guifed s aRem g9 faa ufd i diced §
F &1 T (4.26) @ 129
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3q1ET0T 4.12

1) NAB\ I NAB )\ 1
Vz( K )T( I )E .28

TEl Tk ek 92 A 3 AR I8 © TR o guifedr § 9fg i W TE SEvesh
Tl ® o dicea gufea o« gfg & STwit T wHie (4.27) W R S
T g1 1 919 Sl €1 A N — 2V 3 4 6 ot Een S S S, Al

4 ¢

RENEENE) RS
I I

stafa o/ guifear off SEER @ S ?1 feRg, Teommer &1 gfRy o
T 8 SH H GE § Ffe 98 R kI odE % STHANU €1 GHish
(4.28) H N—2N Td R->2R, 3q: dicedl gafed,

99

_)
v Vv

saftafda @t 81 o1 AU ®Y W Hoodiel ¥ tfiet § ®uiafid w6 & faw i
oo forT S0 & Trooriiet &1 dicedier § ufiafdd w o fou 399 fa=r goiem
fow S =nfew)

IEEA 4.12 A fE@ T aftey § ¥ w1 9W o € Al @ m
i, (a) R, = 60.00 Q I 1 TeoHHI 21 (b) 9 (a) H s@mEn 7
oot € € g T r_=0.02 Q 1 I Ffie et T H ufRafid
e T Rl (0) T R T Tk <Y THIA B

3.000Q Y

T

(a) WRuy H ot gfemy @
R, +3=63Q U= 3/63 = 0.048 A

(b) R ® wulafa Teamiet &1 g
R;,r, 60 Qx0.02Q
R,+r,  (60+0.02)Q
qR9e § i g
0.02Q+3Q=3.02Q 3@:1=3/3.02 =0.99 A

(0) ¥ SR o syt tHe & ferg
I= 3/3=1.00A

-0.02Q

Reprint 2025-26



T STewr 3R e

Q9T

. 9% & B W foR[a &3 E &1 3uffa ¥ v o | Tiaae fohet eient g |

M aTel Fel 5t ki AR o Fed &1 38 A R T eiw gRy SHe R

S 21

F=q(vxB+E)

JaHT &7 q (v xB), v Afeiedd § de fhar T w6 9 2

. LoeE % Rl @Y e e el faga aw verfea @ @ R, e
THTAM ST Gahd & H ol F ol S9d il €,

F=I1xB

Tel 111 = 1qen1 1 faen fogg om 1 o0 g0 weE *1 S 2

. Tordl uhaw gushig & H, HIE AT g, B o ifieieEd qol § gHeR hel

Y T | SHhT THEE ode T i S S GrEaiieid Aghd Ed §

59 39 WehR oo Teman S B

qB

2nm

IE Aghd & HI oA qA e W AR TE w9 qLF w1 OSTER

@ﬁw%ﬁ%w%ﬁaﬁﬁmﬁﬁaﬁaﬁﬁm

Bl Bl

. TE-EEe T o SR d1 ATE o foRdl stere fSed eTafad! for o 1

yefed &1 W 7, o SRl ¢ 9iew 30 W feod fRdt fig p @ g9 &9 dB

TH YHR o R S 8-

c

dl xr

3

dB=*o
4 r

PR & &5 U< H3H oh fTC BH 39 T3 5k i aTcieh i GAE daTg
o fou FameRfad e eul
. T R SRR Sheel e 1 UR1 gefed &1 &1 €, o SRl ohg 9 el
T x T G & 1 GRAT0

. W IR

Feell o ohy U 9 & 1 IRAT

B = tol

2R
. UfeR &7 gRY 779 : 9 oifSe & ga I S fwdt a1 e g1 uiEs
21 79 YRR o oW % SER Bedl = p,I 1TSS W FAfed fowd

U B % Tog <ferr wea fm g fwifa e stran @1 v =el 30 frem
o Wefiohd 9 W == 1 81 AR B 9% 9% 1 ARy Lok & fag R waeff o
sfew fafée @ qen uftfy & srfee soem i g €

BL=y,1,

7 [, 5% aRmer g uites T o um

. Toreht e e IR o 1 g o venfed =1 <@ R, W R S8 W feom Rl faig
T GahF & HT GRAT
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% et

B tl
21 R

&5 Y@t qr & Yy Gohe! g9 el 2l

fepelt it wftTferent oo 1 forga o vefed &1 @ 2, o ik gata & B
1 TR

B = pnl

Tgl n gt 1 U THiw o | W BT TE

iR forga ¥ teRfta qen giaeiat faga urd gfaesfia st 2

10. 58 9 fa9e N T A &% o Iedeira 1 e fog uw 1§ yarted

11.

2 Wl ®, 1 Tk e A0 m B ©

m=NIA

qo m 1 X 3o w5 ofrss fram @ Fruffa @ @1 39 fem & oTER,
“ ST T 1 T T hi TH YRR I oh STfEw Hifgy foh Snferal faga wm
it fawn | Gehd Y, TR HT AR F@= SR m (3R A) FT 90 @ 21
S Ig Tl foRE THEHH Guhid @9 B § Wl W € @ 39 R AR o
F=0

A1 9 R A AT

T=mXB

forelt =1t heell NodrHiet | 58 e 3ol =1 HAFT G o Wi st s
Fferd Y ol @ 3N a9 W 9w e §

k¢ = NI AB

el ¢ Tqer faed & a0 k AT 1 TS s 2l

forelt =1t Freeft TeamIHIe 1 ST Hecll o Tvdwd § i STed IRATT H
YiE YRR r_Fehg hich THieX | TiaRe ferar S wehar 31 TeaHdiet 1 et
o WY 9oiishd § 3fien TREATT 1 9y Fag itch 3 dlceHiel | ®9dRd
fepen <1 weha 21

sifaes widn Teteh Yt feurd T feoruit

R SR 1 Faherdl  p, e [MLT A7 TmA™ 4nx 107" Tm A™!

ECEIREF] B wfer M T2A7 T (%)

oIkt el m gew [L2A] A m? 36 /T

W e ke anfew M LT N mrad’ Teaqmie o giemsr
foemuig faw

132

feerdga &5 W@d ¥Feel ¥ SIRY BehY SROTEY T THIS € Sl € 12 3rd
W A1 T &1 Sl 81 ekt &5 W@ wed 9% e S 2

39 31 | afvid foeR  chael oTafed! fog[a uied (S 99F o |1 gRafad
T #t )R few & @ #
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4.2

4.3

4.4

4.5

4.6

4.7

4.8

T STewr 3R e

T o T uRafdd B el faga dmie & forg = w5 daw fEm dgagseE
&5 o o 1 HAH HE W & 9y e
RS o1 o HHIHT h1 O] FHIGT,

F=q(vxB + E)

am 1Rk 39 9ot 3 F HEHaH A= fTERaE #1 A enfia fmamn afg
U&ieh Tk W A H UET S STel SHehT &ifreh A v &l df 9l 1 gahid S
I Bl S 1 q9 ST 01 Y MG g AR qUeE S gehdt © o 39 U
W0 ¥ U 3 e &7 foemm 81 59 At o fawr | o TE s s6eh
foma o o9 o1t 6t waned ® we| AR 39 o W W 9K I @R fF g™
faRIenaTe 1 guree 59 qea ¥ fifed © foF fomgd iR gashe Th-3 ¥ 98 g
ThH € (fagagase) iR RS st 1 ek, Yohfa o ferelt wrdsdi oy wae
%A ¥ efafifea T 21

e w1 Ruedig faw, - o 9 s @ 1 98 e e 9
Fea= fohan S Hehdl 21 581 SE-HeE FEm @ o9 & ey @ S sy
o =1 e fem 9l

A

AR 1 Tk IR Sheett § 100 Y &, Teis 1 5541 8.0 cm ® @R 316 0.40 A
forega o)1 yanfed @1 @i ?1 Feclt o ohx W kg & 1 qRATor F 72

T o, H9 dR § 35 A fogd ¢ yaifed @ W R 9R ¥ 20 cm 30 W feem
forelt fog W gawta &= 1 R o 272

&t a1 o @ T o WY qR | 50 A TR 9 SO 9 Sfor i SR yerfed
@ B H 7§ 2.5 m T R feord foreht fog ® gawta &1 B 1 wfiAm
3 3gT e T w @)

ey fge &fast fasrell & R & 90 A faga o)1 gd @ ufvem &1 iR wefead

2 @ {1 A % 1.5 m " fagd &R % HRo1 S gahig & &1 uiEn 3R

fewm =1 272

T IR a8 A fagd N yanfed &1 @ €, 0.15 T o THTHH ga1g &4 |,
&5 ¥ 30° 1 IV 10 Y @I 8| THHT Tehleh el T @ ofel ol shl TIATO]
3 EanT fewm = €7

T 3.0 cm a1 aR foed 10 A g om0 wefed g1 W@ 8, Tk qiArerss o dia

IHok 8] o Aeed @ &1 Uikt o Sfial gehia & 1 7 0.27 T ?1 R
T O A Gh1g o I 2

TH-TW ¥ 4.0 cm F T W@ T @, e, TAM T A T8 B 9 %A 8.0 A
Td 5.0 A % fod uRd T & fen & yerfed & @ €1 R A % 10 cm @€ W
el T AR IS

U Y oTell T IRATTerRT 80 cm st B S 3EH 5 Wd € T ¥ yeie
o 400 ™ €| UiATTeTeRt %1 = 1.8 cm 1 9 380 8.0 A Torqd & wenfed @
@ ® @l uftIereht & fiat o o UIE ek &5 B o U] Uitehferd iy
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4.9

4.10

4.11

4.12

4.13

Teh SR Feel fSUsh! Ieish 9o 10 cm &, § 20 W & IR 598 12 A TR
U YefEd &1 W 81 Feol Seaied: dehl g € IR ek qot W Eien e et
0.80 T & THTHH Jaah1d & 1 A & 30° 1 Tk IV T 1 el W
et e Aol T g 2
< = el Teaex Hed M, Te M, o foarr == kg ¥

R,=10Q, N, =30,
A =36x10°m? B,=0.25T

R,=14Q, N,=42,

A,=1.8x10°m? B,=0.50T (3 Hiex o ferg e fraier wam )1
(@ M, T M, &1 &R-gafedis, (b) M, T M, &1 sieed-gafedisl =1 S1gura
A i
Th TS | 6.5 G (1 G = 107*T) o1 THHHH Yok &5 -1e @l 71 81 3
et &5 T Th gorar 4.8x10° m s o AT 9 &% o eleed ST T B SAE
FHIfST foh 39 ST 1 99 FATHR I N7 JAHR Heql i 5591 T hifaq)
(e=1.6%x10""C, m_ =9.1x10"" kg)
99 4.11 §, JATHR Hel § el i GReRHUT ST YT Hifu| 1 T8 W
TR ok A WX FER an 82 SAre Sty

(a) 30 T 9Telt U AR heel fraeht 1 8.0 cm ® 3R faw 6.0 A foga
T YeIfEd € W ], 1.0 T % ThaqH &fas gaehid &5 o Seafend: ofesh!
21 & Tt Freell o @feis § 60° i HI01 ST 21 Sheel i THA § ek
o foe St gfdeteet e S =ifew. 39eh R IRk wifs)

(b) afE (a) & Sart T JAIHR Feelt H IH AR HT AlAMG ARl HT
Hrdela Freet § faeenfud T o e (3w v+t foegor sftafia @)
FI1 SIh] I IRAfTT &1 ST ?

Reprint 2025-26



